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ViSeEristov
Chief Construction Engineer of the Technical Department
of the Ministry of Pow.r Stations of the USSR -
Corresponding Hember of the Academy of Construction and

Architecture of the USSR

HYDRO=-POVWER CONSTRUCYLION IN THE USSR

Hydro-power resources of the USSR are very great and
comprise 15% of the world resources.

Potential hydroepower resources of the USSR are gstimated
approximately at 3000 billions kwh whioh correspond to the
capacity of 340 million kw.

It is possible to utilize {echnically the resources of
1700 billion kwh or 58% of the potential.

The Soviet Union occnpies the second place in the world
in hydro-power wealth after the People's Republic of Chins.

Before the Great October Revolution there were literally
no hydro-power stations if some small hydroe-power stations of
aggregate capacity of 16000 kw not to be taken into considerat-
ions

After the October Revolution the development of the water
resources was especially rapid in accordance with the State
Plan of Elactrification of Russia (GOELRO-Plan) adopted by the
Eighth AlleRussian Congress of Soviets under V.,I,Lenin's
initiative in 1920 and followed after that by the Five-Year
Plans of the USSR national economy development.

The Soviet Sovermment always pays the greatest attention
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to the electrification of our country regarding it as a material
and technical basis of socialism.

¥p to now about 120 medium and large power stations have
been bui.. (uct taking into account rural power plants) with
more than 9 mill. kw aggregate capacity, 25 hydroepower stations
of about 14 mill. kw aggregate capacity being under construction

It should be noted that in the Second World War a number
of hydro-power stations with 1 mill. kw aggregate capacity were
destroyed by the Hitlerites. All these stations had to be restor
ed,

The hydro-power plant dutput émountod to 29 bill. kwh in
1956 and hydro-power specific weight in the power balance of the
USSR was 15,1% in 1957 ' ’

In spite of considerable dQVelopmeﬁt of water rés&qxcas,in
absolute value in the USSR, in percentage ﬁo‘topéipre:ourcas‘is
5till not very great and now comprises in the Eﬁiopean paxt»ﬁf
the USSR only 9. 5% and on the whole USSR - 1. The .

Therefore the Sixth Five-Year Plan (1956-1960) of national
economy development of the USSR provides for fnrther and wider
development of hydro-power stations and, the power capacity
increase 2. 7 told;in ccmparison with 1955 ta achieve the hyaro- ? (Z

" power output up to 59 billion kwha L ;

The hydro-power specific reight in pever ba1'” ?
18.5% in 1950.

develonment of the USSR sre as follows.,

1. Integrated Waoer resources developnent‘

2+ Plammed and full'r;ver ntilization by meang of songtynctw
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ion of ﬁyérorpower station cascades,
-3+ Hydroepower plant construction in most different natnfo»
.afpaa of-the country and of various types.
‘, , < 4o Gohstﬁnt power increase of hydro-power plants under
- co%st;ﬁction and their separate units,
N “5.'Qoﬁaolidating hydro~power plants into powar-systems with
- ?team-powér plants and large-scale sutomatization and hydroe
powei station telecontrol development,
i N i ~3 S l T 6e High rate mechanisation in construction and ‘usage’ of high
§ s ¢ » ly produotive machines that gives the possibility to fulfil
e great ‘volume 0f work in relatively short period of time.
. A B AN mentioned items ave considzred below.
.',Z‘." - !’ ST ‘ n&eggated Water Resonrces Development is characterlzod

e - .. . a8 tollowa: while constructing or designing this or that hydro-f
’ pro1ect not only the problems of hydroemergetics, but alse. tbe

?ﬁ i . . problems of water transport, irrigatiom, fish economy,awater -

supply, railway and automobile transport, the problems of timber

eﬂonomy, industrial development of a hydro project region and
80 oa should be settled simultanaously. ’ '
All-sided surby of all these factors often defines the site ‘,
c¢hoice and main hydro-power station parameters. 3
Foxr example the construction of hydro-nawer plants on the
»,ﬂVblga, Dniener, Svir, Ob and other rivers 1mproved radically
the conditlons of navigatien 538 them. he Volza earlier wag g :‘1
“';rivqr where navigation met eonsiderable difficulfies beeausa ot
.,shallow wauer in wer*ads of low waters I : vﬁu
Now the Volga.is oeing converted in the first rate deep L
trunk water way ‘with guaranteed depths not 1ass than 3.0 m

3 Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5
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allowing big rivei' vessels to- saiiv with a great lifting ocapacity
On tho Dnieper which was not nav;gahle in its middle stream
due to rapids a. deep trunk water way is being created :from Ki.ev
down to the Black Sea as well. Along witn it draught region: -
problems of Trans Volga areas .are being tackled, pastur’e w‘at‘er_-‘
ing of Caspian Low land, the deve.mpmqv* of domestic water- .
supply and industrial Volga regionsy ir'-igati.on oi’ draught

regions of the low Unieper left 'bank. the’ Northern Crimes and

Kerch industrisl regfom. e C RN

Reservoir of. the Kaki Lovka hydro-powcr plant will provid. tho
:erigatlon of the’ Southern part ;01’ the Ukraine

eppe areas axld
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ryiro~gozer plants out of nine huve been put into iperation
already - Ivankove, Uglich, Scherbakov, Gorky hyldroepower
projects with ihe capacity of 400,000 kw £nd t e largest in the
world Kuibishev hyiro-pover plant or 2.1 mill. kw. capacity, the
last 20th spgrerate of which is lounched on the 15th October
tris years

Screrbakov hydroe-power plant has the largest raservoir in
Burops witih tie capacity of 2445 km3. controlling tue upper
reaches of the Volga run off.

Two other lurgest uyiroepower plants « Stalingrad power
plant of 2.3 wmill, kw capacity and Saratov hylroegoser plant of
1.0 mille kw capacity is under construction, 3talingrad power

plant being put into action in 1958, .

As s00n as the .rection of Cheboksar and Astrakhan hydroe
power staiions is completed, the Yolga reconstruction will be
overe

Chirchik cascade in Ugbek STR, Alma-Ats in Kazakh SSR and
Seven-Rezdan on the Rezdan River in Armenia Aare noarin: complete
ion as well, using old-aged resources of the moantain lake of
Sevan (Gokcha)s

Trhe coustruction cof the Dnieper cascade with apggregate
capacity wore than 2 mille. kv and Kama cascade with aggregste
capacity of mors than 3 mill. xv 1is launcheds

Out of 6 Lydro-power plants on the Bnieper envisaged in the
program of lower and middle reaches of the river utilization
two power=plants have been buAlt e the Kakhovks power stution
with capucity $124000 kw and the Dnieper hydroepower station

with ihe capacity of 650,000 kw. (This is one of the Pirst
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Lyiro=plunts in the Soviet Union put into operution in 1932
wi.ich was thz birrest in fmrope before Kuibichev nower plant
lonnching). Anurt from this tw~ wore hyiro-pow-r plants =
Dnieprolzerjinsk witk 250,00C kw ceorcity snd the Kremenchug
hydroepower staztion with the capacity of 450,000 kw are being
built, tre latter possessing a vast res rvoir with the capacity
of €,8 km3. Kiev and Kanev hydro=power plents are beilng designe
eds In the upper reaches of the Dniejer the cascade of 8 hydroe
power stations is desizred,

On the Ksna River ~1t of four plarned hydro-power plunts
the Kamskays hydro-power stetion near the City of Perr with
the caracity of 500,000 kw is put into action, end tre reecnd
Votkinsk hydroepower station 1.0 mill, kw is under conctructiom
and the ccnetraction of the third Rizhne-Kamskeya hydro-power
statlon with the caracity of le# mille ¥kw will be stzrted in
the nearest future,

In Georgia tue construction of hydro-power cascade is in
full swing on the Khruwi and Rioni Rivers, While constructing
high-head Khrami power station I high mountain resecrvoir wag
formed making it possible to control seasonal hydro-power
stations of the Georgian power gride.

Nowadays the cascade constrmetion of the largest powaer
statisns on the Sideria great rivers: on the Angarz, Irtish,
Yenisef and 0b Rivers began. The ersction of 6 hyiro-stations
with 10 mill. kw aggregate capacity is provided for on the
Angara River, trbe upper Irkutsk hydroepower stuilion with
660,000 k® carceity witk the Baikal l2ke reservoir is put

alreecdy into operatione

Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5
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The conntruction of the larg.st in the wnrld Bratsk hyiro¥
powver stutinon of %.,6 mill. kw capacity with 135C m high dam is
in full swinge

"On tre frtish River nut of 18 hyiroestutions of '‘he cascade
with the urrrerate capacity of 2.7 mills kw Ust-Kamenogorsk
hydrowzower station hus wlready been srected, and the upper
cascule stu-e 0of tne Bakhtarmia hydroepower station with the
gapacity of 435,000 kw with 90 m high dar and with a reservoir
of long term control,

ILe cuscaie of T hydroepower stations on the Yenieei River
will be of 20 mill. kw capacity.

At present the conntruction of one Kramnoyarsk hydroepowsr
staticn of the cuscade wit: the 5apacity of 4,0 mill, Yv with
118 » dam “as begun,

The following Table illuctretes the list of sowe o-scades
of kydroepower stutions of the JOSR ond the rote of their

appropriation,

Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5
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Nos, Nores of River Rezion Bumber of hylro-power
cascades stations
Total Built Under con-
struction
1 JNeva Nava RSFSR
Murmansk Rerion 3 3 -
2 SBvir Svir RSFSR Leningrad 2 2 -
3 Volga Volga RSFSR 9 5 2
4 Xama Kama RSFSR 4 1 1
5 Dnieper upper Daivper Ukraine SSR 6 2 2
and lower
reaches
6 Chirchik Chirchik  Uszlek SSR 19 15 b
7 Xhrami Khrami Goorgian SER 5 b § 1
8 S$evaneRazcian Ragdun  Armenian 5S8R 4 2
9 Angara Angara REFSR Biberia 6 1 b §
10 Irtish Irtish Siberia and 13 1 1
Kazakh SSR
1} Yenisei Yenisei RSFSR Siberia T - b

On one hand the construction of hydroepower plant cascades
with large reservolrs providing long term seasonal and diurnal
control makes it possible to utilize efficiently hydro-power
potential of the river and on the other hand to make navigabdle
conditions vetter and to settle the question of Airripntion and
water supoly expediently. The problema cf development and =tate
of water transport and irrigstion in the USSR sre given im
special detailed reports by Academician A.NeAskochensky and

P.A=TumiloeDerisovich = an engineer,
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The Soviet Unjon Appropristed HydrosPower Station . . '

Constxuetion in Replons of Different Neture Conditions’

- In accordance with state plans of electrification th§u ' :
power statlon constructions are oarried out practically 1:1 all . L -
the regions of our country, as in a number of regions foxr exampl(

Kolsky Peninsula, Middle Asia, Georgie, Armenis, hydro-power ) ) ' -} .
resources are the main resources and practically the onl;:- '

economical source of energy and in bbdher regions the hydro-poﬁer*' . - ’

-

plants in energy systems make it possible to increase -the

T2 B
efficiency of power supplye : . )y e

Rature conditions of various regions of the USSR = climatie, . : . N o
geologival, topographical, hydrological are different. *_f' ;x - : ‘
In the regions of extreme‘North-Europeungpa;t‘of thé\USSRf R
on the Kolsky Peninsula in Kavelo-Finn ASSR the olimaties ' .

B

conditions are as ssvere as in Zapolyare hard 'ice-reg4me3

durable rock or moraine with big stoncs, rivers with rapids havc v :_‘5:;.f

. .

P the discharges o2 average values -’ ,’ ] e

Derivaflon istallations of. mediumﬂhead, not high dams uith 3\.
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such as Sevan, Arzni, Ladzenur, Zhrami II, Dekhovskaya hydro~
power stations. Mountain rivers of the Trans-Caucasus ars
cheracterized by sharp variations of their Pflow (the Rioni River,
for example, from 20 m3 2ec.3 minimum up to eaxtrems magirmm of

2,300 m3/sec.) by great quantity of river bed alluvium and

-

alluvium in suspension. These conditions define special types
of dams and water intake installations with water clea‘x‘i;ng'

constructionse.

Geological conditions of the Tran;-Caucnsul hydro-plant

construction are extremely various and often complicatcdf

On a number of rivers water intake dams are on’ p‘

' : cementation work haa been dohe;

. Ecreign experts dnied the possioility of da

construction under auch eonditians. Nevcrthclg s
~the reservoir constructea in 1946 havﬁ b i

operatlon for 10 years. :

L T 3_f- : Derivation 1nstallatiens and hydro~powor
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Tkibuli and Shaori ayiro-stations in Georgia are conétiuat-
ed in the karst limestones where special measures were'taéen
against filtration from the reservoire. V _

The construction in Middle Asia 1s'charaétezizaé-bi ig%ivat-
lon medjum hydroestations with opeﬁ derivatioq (qxciuding some
Alma-Ata cascade hydro-stations)e ' .

in this region the construction of projects in logss.and
pebble soils on rivers bringing a consiﬂeraﬁlevﬁuantity of

alluvium is typicale. . ' .- -
Sometimes one must eliminate the mud floéds. 
In connection with the conétruction of derivation.aﬁd
undexrground hydroepowsr stations in the USER tuunel construct-
ion is considerably developed. There are tunnels of 112 Yo
, j ) total lengtih in 23 hydroe-stations and 5 irrigetion systems,
o ‘ k Neva hydro-station I led out tunnel with a large orossvsectibn
‘o dimensions 8.0 x 1240 mes One of the largest and longest

.tunnel (T, 400 ‘m) with a head of 6e5 atm in the Khrami hydro=

gst&tlgn I with & diametér 3420 w are among them. Tunnels of

60 i iong are under construction now at 8 hydro-stations.

n Uzbekistan at the Farkad hydro-power atation a metallic
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Polyana hydroepower station z2nd the Samgory hyirc-power stations,
The Soviet Union has little experience in constructing high
oxch dams., However, in Georgia the second arc dam of 70 m high
at the Ladzangurik hydro-power pluni ls under cunstiruction now
in the USSR, this economical type of a dam will be widely used
at a number of new desizned hydro-power stations in Georgia =
,t;e Namakwan hydroepower plant on the Rioni River of 165 m high,
the Inguri power plant on the Inguri River of 210 m high, the
'Alazan hydro-power plant on the Alasany River of 200 m high,
the Sory hydro-power plaat on the Rioni River of 170 m high
andlothers. In the Soviet Union hydroepower statioms of the
" higgest size have Dbeen bulls in the plain regions of middle
Euiopean part of our country on the Dnieper, Volga, Kana, Svir. .
" and Don Rivers. These rivers, the Volga 4u particuiar; are
characterized by uﬂde low banks, small slepes and largt 1rrogullx
water discharge. The Ilood disckargze on the Volga near the’ city

of Stalingrad rises up to 50,000 m /sac.. thot on the: Dnieper T
at Kakhovks 25,000 m3/°ec. under hard ice conaiticnt. '

alluvial deposits (on the Volgn £ine nand chietly)
v Pock is often 2lsc soft, o
In the foundation of the Svir hydro-power Lnetalla o
there is plastic Devon clayi Fize sand and détaiio'}
are in the foundstion of the Kakhovka hydro-plant onrth :
Dnieper, Onlv the Dnieper hydro~p1ant instaTlationa rest
altogpther on durable vranites,
It 418 of interest to note that some of foreign experts

denied the possibility of the Svir and Volga hydiro=power plant:

e Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5
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cometrizilion aalar gach ceolnslcal cunditicnce,

Soriot hydru-engineering sorzed oul special tyuves of
cunstructicns and the methods of <heir calculation for thesse
conditiona ap well us tho weihods of work axecutivie

Technical opportunity ard economic&l expedience of largest
hydro-project coastructions with strong heuds on erosible
founictions, fine 8cindy 8ilt und peat inclided was shown ot
the Svir, Volga and otner hydro=power plantse

%ide low banks of rivers require a lurge front for the head
structures. This involves a great deal of constriction worke

On the othuer Land, lurge high wuter flows require a considex
able frort for the concreie spillway structures. To lower the
constriuctiern costs for such bydro-electric stations and to reduase
the zmount of concrete werk involved, Soviet engineers heve
worked cut several seasures thut were contirmed by design project
&rd resesrch or mecdels in hydranlic laborrtories.

T e first aeasure cells for the design of spillway structue
res »nd ths crezaticn of tail woter flow conditiors that would
increase the flow ihrouagh one metre of tne lengtu of concrete
dens fo a maximum, znd as a result snorten their length,

ituat ressareh in this field has made advances is evidenced
by the fact that the maximum specific flow for the first hydroe
stations in the USSR was taken equal to 30-40 ua/s.c.. while
at the present time it has been proved in practice that a flow
rate of aboui 80=100 mg/aoc.‘per metre in lsngth is poscsible.

Tre second measure deals with the development of methods
for caiculating itha transformation of high waters making use of

the storage capacity in the reservoirse
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Tha thir1 mewsure 24'la o+ aew 1esigns of powar housea
eaabined vith e §)1lway ar-ange.snts; thie enables the length of
8pillway Adazng to bhe eunsiler.bly shortened (e.ge the Ruibishev,
Stalingrad, Kakhavee wnd Savesinirsk stetions), or to entiraly
do awzy with them (the Irkutsk stution on the Angura),

In some hydrnestations a part of the high water overflow is
diseharged through the navigution installutions (the Pavlovakaya
starién on the Ufa River),

These neasures are typicsl for the most recent hydre-stations
in the USSR on plair riurs. That considerably raduce the ameumt
of ccncrete werk invelved as compured with the usasl projects
employed ezrlier,

The remaining length of the bead front consists of acrth
dams,

Research, and antual conztruction of these dums la.er on,
proved that they could be built of practically any local material
including fine munds. The hydraulie sartiemoving method (method
of hydroe-mechani.zation) extensively employed in erecting thesa
stractures ie charscterized Lty a high productivity, low cos¢
and quite satisfactory quality in laying on the material.

7" .:re are several epillwey hydroestations in existence (not
containing a separats powsr houne) with the units instslled inm
the body of the spillrey Jduce (ihe Kams stuaticn, the Favlovskaya
station cn tre Ufa River, the Kairakum station on the Syr-Durya
in ¥iddle Asia).

The "terrace arrangerent” is trolcal of hyiro-:ztations on
level rivers in the Snwriet Unicn, in xnich all o2 the cuncrete

structures (the spillwey dar, the ;ouer housa, the navigation
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structures) are sitiated oa ha far acs ds-ind low eo”furiams
guarding tne foundation sgainst nign flood satara only.

The river runs along its natural hed witheit ccastricticn
or »ith very littla coastriciics laring slecet the entire
construction pceriodd This is guite fgviiruble for navigatione

Therefore, tae concrate work is done almost entirely in the
dry with only tae subsvllewater pumped ofZe

Aftor a certuin amount of cuncrcete work has been done on
the structures as well as earth work on the head race and tail
raoe and construction worx on the navigailion locks and canale,
the foundution is rlooded, cofferdams are removsed, and the
river is directed througin the concrete structures. Navigatiom
is directed turouga the looks. Ilhe main bed i3 glosed by a

" burrier of rock Zill or concrete blocizs thrown into the (lowing
streame

This operation is usaally oconducted frow pontoon bridges by
means of dump trucks with ail of the maulerial tv.rowmm in along
the entire frownt very quickly. The closare of tuo river in this
wuy takes ssvaral hours cnlye

Terrace arrangements of kydro-inctsllations, requiring a
somewhat greater amount of eurth work as compared with bed
arrangements (in winich the concrete struciuies sre sitacted im
the bedj, are more econimical in serveral czses tecause the
sonditions under which the work is corducted are more favour=
able. Consequantly, terrace arrengerents are ewplozed in the
Sovaet Unlone

In erecting the hydroe=insteiluticas cn tre lga und Iniepe:

very lurge navigntion lccks were coulistractied. A lock with snaft
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was constructed at the Ust-Xaminogorsk station heving the large
est head in the world, over 40 metres.

Ine current program for nydrsulic developrent &n the USSR
calls for a marked increade in zonetvuction ¢f hyiro-<tations
in the castern purts of the country, such as Uiberia, in
particular, where over 930 dbillion kwh of hy 'ro=nowar resources
are concentrated, that 1s, over half of the totul hydro-potemtia
of the entirc Soviet Unione

The cascades und individual stations on the Biberian rivers
have already been described above., It should be n..od that
these rivers have enormous flowa, for example, the bigh water
flow of ibe Angnra near the Bratsk station may recco 13,500
m3/aec.. while th2t of the Yenised near Krasnoyarsz 24,000 l’/le
and near Yeniseisk 64,500 mzlsec.

The lce zcnditions on the river are quite severe due to
the strong frosts in these parts of Siberia, whien may fall

to =50°C.
The geological conditions of the Siberian rivers =re quite

favouratls for eraecting high dams on theme

Until racently high dams were not built in the Soviet Uniom,
dne highest concrete dams are =t the Dnieper cstxztion (58 m ) and
&t the UsteKamenogorsk station on the Irtish River (60 m),
while the highest earth dam is the ¥ingectuur da: o= the Kura
River in Aserbaijun (81 metres) filled with & sani-gravel
miterial by hydraulic ezrihewoving methode

At present tre EucLisrza dem on the Ixtish {30 metres high)
is un2cxr constructisn wnd Aesicned for 1,300,000 m3 0 concrete,
and constraciion is getting aitderwsy on the law ot the Bratsk

hydromstetion {130 meires bigh) desizned fsw 7,250,900 » of

Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5




Declassified in Part - Sanitized Copy Approved for Release 2013/02/05 : CIA-RDP81-01043R001700180005-5

e 18 =

concrete. Prejperations are being made for erecting the dam at
the Krasnoyarsk ctiations (118 metres high) designed for
5,600,000 m3 0f ccncrete.

All thres 1laus are o! tre musziveegr.vitoilonal tyne with
tenpueratare spacing Jjointze

Severzl siler uish Jdais wre to te corstricied in the near
futurs in Sibecide.

Tue weouswical index of ayavo-oiuticns in the Soviet Union
is given by the followi.ig vasic work figures per 1 kw of instale
led canacity (these figures include work done on - -izatiom

structures und also auxiliery consiruciion).

Foe Statisre Capacity Type of station Cone Rarth
{49 crete and
:g;k roc:
kw X
=3/ kw
1 Kovosibirsk on the Oh A00 &t dam on weazk rock 1.8 85.0
2 Irkutsk cn the Ang -z FED didto 1.6 35.1
3 Ramae on the Keme 50G  ™iilt into Anm oon
weak rock 2,0  43.3
4 Dratsk on the Angare 3600 at dum on hard rook 2.0 5.8
5 Krasttbyarsk on the ‘
Yenisei 4000 ditte 1.5 2.4
6 FKuilbishev on the Volea 2100 £t Aam or sand and
clay 305 7’00
7T Gorki on the Volga 400 ditte Te4 125.0
Gymmush on the Rasdan 224 derivetion, high h““i.g 23.6
with cumbined derivition
9 Knram I on the Khreni 112 derivotion, uigh head
242 22,7
with tunnel
derivuatiom
o L
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Pre-fabricated reinforced concrete is beins used of late in °
the construction of hydraulic structures in thes Soviet Uniom.
. Slab type structures are being widely nsed that permit_tyo
- ' l ‘ concrete work to be done without forms. QOf recenfly'reiﬂfArcG&

panel-support conatruction has been employed for long Ilooring

e eSO ek b R

- E : ) spana without forms or even scaffolding. At the Kui'bs!.shw i L

SN . ' station 10 ton prestresssd~reinforced beams of this type ar. o

Qapacity of the Stations and the inaiééi&ﬁél Ui

During the first fow years aftcr the Gctobaz Revolution,~

the restoration of industry in Sowiet Russia only began to gat k”
under way after its destruction in the course ot the World '-r I'

the civil war and the 1ntervention periodas

There was no exoenenee to be gatherad from hydrur-ol*ctrie

construction in pre-revolutionary Russiae

o
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It 1s natural that under tbese'conditiona; the first
hydro-electric irstallations in the Soviet Union were comparatie-
vely small in size. The first babies of Soviet hyiro-atatiom
construction, the Volkhov station near Loningraé (1926) and the
Zemo-Avchalskaya station on the Kura River near Tiflis (1927),
had capascities of 64 MW and le MW, respectively.

Ip the period 1928-194) many dosens of hydro-electrie
stations were constructed having capacities to 150 MW each. The
Dnisper station (1932) had a capacity of 560 NW,

After World War II from 1950 te 1957 large instzllations
such as the Kama station (500 N¥), the Gorki station om the
Volga (400 M¥), the Mingechaur station on the Kura (S6T8W), the
Irkutsk atation on the Angara (660 MW) and the Kuibishev
station on the Volga (2100 MW) were put into operation.

At present instsllations such as the Saratov statiom
(1,000 M¥), the Votkinsk station on the Kama (1,000 MW), the
Stalingrad station (2,300 MW), the Bratsk station (3,600 MW)
and the Krasnoyerek (4,800 M¥) sre under constructione Ever
still larger atations on the Yenisei (6,000 M¥) and on the OM
(5,000 U¥) are now in the design stage.

It should not be concluded, however, that stations of smglle
er capacity are not being constructed in the Soviet Union. Stae
tions of this type depending on the local conditions are alos con
struoted in a large numberj however, considering the large
ecobomy gained from large stations, the possibility of transmite
ting power over distances of 1000 km (and more) at 400 and 500 kV
and alse the greater productive capacity of the dullding induste
ry in the Soviet Union at the present, priority is given to the
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conltrnction of the more economical large hydro-olootric stations

‘lhen the latter will have been put into sorvicc. tho powey

9L ot b e pin A

1n the country will undergo & sharp. ohango for th. ‘bett
ating‘ot individual units is 1ncroiling alongsidc with

R e

The consolidation of sta tions into powar aystoma is at

present the main trend in the development of thO’power eoono;y I
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in the Soviet Union.
1t was oalled for even as far back as 1n tho GO!I.IO Pln
and has been put inte life on a large acalee

>

e

A large number of power systems have been tornod m tho
country consolidating steam and hydroestations through 110.220
and, of late, 400 EV transmission lines. - o

The consolidation of power systems on an ‘ﬁtu-r'og‘ion’ai
basis has already been s tarted, and at prouitv thor‘; Alrnly
exist three large intra-regional cenuuhtionl. tho Gntro,

Urals and Southern power systens.

pm ot the Soviet Union by tying toscthor tho mus‘awv
Stalingrad hydroestations with the contn.l. Bouthorn nnd ‘Urd
power systems through 400 kV transmission liness

N
1

‘The Georgian, Armenian and Azerbajanian power nystc-j aio
llso to be consolidated, and work is tc be started for oruun‘
& single power system for Central Siberia from lovoaibink to
Irkutsk.

Consolidated power systems, in which hydre and stm stluon

i

operats in parallel, will greatly improve the economic aspoo’*
of power station operation. Hydroestations that may start,
5enorat1ns their powar within a few seconds are most effectivee
ly used for taking on peaks in tho load curve, thereby relieve
ing the steam stationa to a maximun from this function.

Bith hydro-plant teking on the peaks in the load curve,

thermal plant may operate uniformly in the course of the day at
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the base of the lead curve, which ir tauatamount to optimal
operation for these stations,

The importance of these advantages is evidensed more so whem
consolidating power systems, and especially, when tﬁore are
large hydro-stations in some of these systems, and nons in the
others.

The consolidation of power systems is very advantageous
when hydro-stations work on rivers with different hydrologiocal
oonditions,

In the development of power systems and the formation of a
single consolidated power system, automatic control of an
individual hydre-station as well as telecontrol processes for
the emtire system as a whole begin to play an important role.

All rcgional hydroeelectric stations in operation in the
Soviet Union were already equipped with automatis contrel
devices in 1952; at the present all mew hydro-stutieus are put
into operation with automatic controle.

Nore than 60% of all hydro-stations have telecoatrol from
sentral posts; all hydro-power stations of Tohirtchik Gasocade
for example are controlled from a single dispatcher’s post; the
Khram I station 100 km from Tiflis is controlled from the central
dispatcher's post of the Georgian power system.

Matomatic contsel and telemschanics enables the number of
station attendants to de consider:bly reduced (by 2.5 times as
compared with 1950); it also sharply reduces a quamtity of
accidents by 5 $o 6 $imes, and increases the efficiensy and speed
of oontrol, thereby increasing the utilisation of the water

power to above 5%,
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Mechanyzatign jn Hydro-Power Flants Construction
The axtent of hydro=power stations construction in tine
Soviet Uricn mey be gathered from the to.llowing figuree:
- Period Earth Concrete Assembling of
. work, 5 work, ~ metal k
3 constructiem
million m nilliofl n thousand to;
1946-1950 = 4th five-year plan 94 2.7 .- T
.;; 1952=1955 « 5th fiveeyear plan T74 16 . L gss
- 1956&96@ « 6th five-year plan 880 x) 38 x) © 1930 x) _

s . L. co .
‘ B N v B Y L T P

~ The main tendency in construction practice in the Soviet
Union is maximam mechanization of the work.
The following figures may give some insight into the
extent that mechanization is empleoyed in the constmction'or

‘ hydroe-stations:
§ Work 'lochanization. %
i . -
1940 1951 1956
g | Earth and rogk works 4790’ 90.4 9597
& Goncrete works 23.9 90.3 9Te2
Assembling of metal . ) ‘
construction 40.0 - 97.0 ' 96.2

i

- : - -

At prasent only the cleaning by the earth and ipck e_xc;v;t-; )
fon end various kinds of odd jobs, where big mesns of mechanfe S . /

- - - -

x)!hese dsta are approximate and will be more precise in

final p'lanl.
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zation is difficult to introduce, are done manually,

Borth and Rock Works

In the construction of hydro-electric strtions esrth works
are conducted with excavating equipment by dry method as well as
by the hydro-mechanization method.

In the 5th five-year plan 35% of 270 million cubic metres of
the total (774 million cubic metres) earth and rock works was
carried out by RY4rcemsthamntzation.

. Caterpillar power shovels.with 1, 2, 3 and 6 n’ buckets of
Soviet manufacture (in the main electric ones) are used for
"dry" worke )

Diesel excavators with 0.15 n3 buckets on pneumatic wheels
and caterpillar excavators with 0.5 m3 buckets are used for

- 0dd jobss '

The excavators work almost enire;y with 3.5, 5, 10 or 25 ton
dump trucks depending on the bucket capacitye.

For the large excavations without transport - "wallking droge
lines” (also of Soviet menufacturs) hsving 4 m3 buckets and 40 m
booms, and also 14 m’ buckets and 65 m booms are useds thay
have a productivity of up to 1000 m’/hour.

.Bnlldozers on 80 h.p. tractors and 6 cubiec scrapers are
widely used3 140 and 250 h.pe bulildozers and also 10 and 15
cubic scrapers are starting to be used.

Rock work is done with hammer and rotary type drills, hard
z2lloys, electrice-scorching and slightly delayed explosions with
multi-second retardation,

The main aquipment unsed for earth works dy hydraulic earthe
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moving meghods (hydro-mechanization) courists of hydro-monitors
and floating earth suction dredges.

From 1948 to 1952 the following line of suction dredges wore
mamufactures, types 300=40; 500-60 and 1000-80 (the first numbher
Indicates the theoretical productivity for sarth in m’/hcgr,
while the second figure the hezd ian metrss),

For trasmsmitting the wafer~earth mixture through a pipe -
line over a long distance, intermediate punping stations are
usels

At present the suction dredge units are automatically
controlled, and msasuring apparatus with radioactive lsotcpes
are employed %o indicate the consistency of the water-egarth
mixture.

Bydroemechanization was introduced in the Soviet Inion on a
large scale not only for excavating foundations and oanals,
but also for hydraulic filling of earth structures and damse

The scale of earth works for hydro-stution gonstruction in
the USS mey be eppraised on the basis of the data given helow
for several stations bullt on pluin rivers.

e e = W e U A e b e A D D D DD A I P el e U U e et B e YD D D U e G W D D W S B W OB W —

Roe. 8tation River Excavation Embankment
work, 3 work, 3
million m million m

1 Kuibishev Volgs 76 80

2 Gorki Volga. 21 29

3 Kremenchug Dnieper 22 36

4 Xekhovka Dni=per 17 13

5 JNovosibirsk 0b 4 20

L s T ] - L T e T e e T T
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The grester part of the excava* on work wus done in fine
sands with a high level of the subscil water,

It was possihle to do this lurge amount of work unier the
above conditiors within the short time lipits set only hy using
hydroemechaniz.tion, since the leiier 1ses nol reqnire that the
foundation excavatiosa be drained Ary previously.

The hydro-mechanization mothod 1is practically the only
solution to the problem of erecting earth dams on river heds
after harnescing the bade with rockfill (it was used on the
Volgza, Dnieper, Kama, Ob, Angars), sincs it is ngcascary to lay
on a large amount of curth in the bedy of the dam Ssfore the
spring floods,

Karlier the hydraulic £ill method was enplo-ed in builiding
these dams requiring the erection of a high scaffold bridse for
the pipes; hers, the material is washed down nlong the entire
length of the dam,

Recently. z more effective and economical methed of filling
h:s been d aveloned in the Snviet Tnion not requiring a hridse
and ensuring & thin-layer £ill. It makee uce of special cunnecte
ions that may be quickly disassembled which cermit 1ts ure for
£illing fine-sand dams,

Hydro-mechanization allows dam construction to be carried
out &t a high tempo, since it enables an enormous amount of werk
to be carried out in a short period of time.

For example, at the Kuibishev station, the first nnit was
put into service five years after work had bepun, and 70 milliom

' .,n’ out of the total 156 million m> was done by the hydro-mechani:

gation methodj; the tempo of the ground works are given below,
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LR ALOUWIL G L vued worRs
peamrement e-c-ccececccccnoa. E e b
Total Dry method aw7lroemecha-
nizaticn
mettiod
In o veor millien o 40.0 21.0 26,0
In =« month w1 1ten md Te5 201 S5e4
In a day 17 18and o0 420 120 300

N T R s e e A A e c e e c R e rt e e n et e, tm RN T E @ . .. -

The hvdrg-mechantzation m-tkni couald reot be employed curlier
17 vne wintar timae,

Lais derieclency was eliminuted during the construction of
the Xuidiehev station in the winter of 1955-56 at temperatures
tc -3c°c, vhen & concentrsuted ¥:11 o* large inten=ity was
crrenized and severa) sneccjal measures were taken againrt freese
irge rrom Octoter, 1955 to April, 1956 more than 5 midlion l3
0 sund was fillea into the dam hody. The winter £illing
exeriment was saccessfnlly repected st the Stalingrad and

Rovosibirak ststions in 1956,

The grovth of corcrete works for the construction of hyiroe
stakions durine the five-year periods was given at the bezinning
ol this section,

Large hydroestetions require an cnermous amount of concrete
#7rks, To 1llustrate this statement, data for some of the most

rezent instollations in tha Soviet Union are given below:
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Noo Statiem Asaount of Haximus amount plno(—vpor

® 20 &

No. Station ) Capacity A-o;nt ;f T
conerete work,
thousand I’

1 Bratsk 3600 7200

2 Kuidishev 2200 7600

3 Irkutsk 650 1800

4 JNovosidirsk 400 T20

S Oyumsh 220 420

Concrete work at hydreestation prejects usually lasts frem
2 to 3 years; mereever, im the Busiest one Year peried, wp te
half of the soncrete is poured. Xydre-statien sites in the
Soviet Union are supplied with special highly productive
squipment to maintain the rapid pace of the work.

conorete -~

(1 Beoath
tho:ml -’ thousand I’ “’-’

>~ U N -

Kuibishev 7600 3150 390 19050
Kaxhevka 2422 668 80 4500
Dnieper 1180 : 528 110 S27e
Verchne-8virsk 600 - SI; 5 1910

This high tempe, at which the concrete is poured, is alse
ensured by the widespread imtroduotion of industrial methods
sueh ast the use of carcass reinforcements instead of individual

steel bars, slab-structures instead of forms, re nforeed form
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blocks, rainforced nanel constructions, prefzhricstad reinforce
ed concrete elemants, bath welding, etce

The rd.nfofcementa are made at special plants, where there
are contact 2rnd mlti-point welding machines, lirge bending
stands for rods to 100 mm dia., and machines for cutting the
rods,

The basic tyve of ¢ nerete-mixing plant in use 13 an eutomad
le vertical type plant with eack section ha—ing four 2400 or -
1200 1litre concrete mixers situated in pigeon hole order er
along a line with weight type dosing tanks,

The cement warehousee at the plants consist of s bank of
metal store towers sach having a capacity of 1000 n’ and with &
prieumatic delivery line for the cement. There were three such
plants at the Kuibishev hydroestation projects two of them
consisted of four sections having 2400 litre concrete mixers
and with 20 cement storage towers,

Plants sre being constructed for the Bratsk and Krasnoyarsk
stations having 4500 litre concrete mixers,

The concrete mixture is transported from the plants to the
site in various ways:

a) on dump trucks unloading directly into tha bleoke, or
with intermédiate unloading into special buckets hung from a
caterpillar cranes

b) 1n 1.5, 3.0 or 6.0 m’ buckets on trucks or railway flat
cars] they are unloaded onto the block by portaleboom cranes,
tower=cranes or double-cantilever crznes having a hoisting
capacity of 10, 20 or 40 tons, or in buckets lifted by ocable

craness
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c) on belt conveyors;

d4) by concrete pumps having a delivery to 40 m3/hour;

e) in railway bunker cars delivered onto the concrete
block through vibrating tubas.

The use 9Ff scaffold bridges for transporting the concrete
is jJustified despite the metal expenditure and time for assembe
1y, since it allows the high position for cran2s to be made and
preovides s wide fiont of dellvery of the forus, reintorcements
and concretes

Thesz scaffold bridges allow also to pass the waterflow
through the unfinished superstructure of the concrete constructe
ione

The epans of these scaffold bridges are used afterwards fox
the permanent bridges across the spillway dams,.

The concrete is placed onto the blooks either by meens of
individual vibrators or by vibrator groups hung from cranes.

In order to economize cement and imprcve the quality of
the ‘ooncrete, plastifying materiale are added,

It is quite important to be able to carry out concrete work
in the winter time in the central and northern sections of the
Soviet Unione

Soviet engineers heve worked out wothods poruitting
concrete to be poured at practically any frost {the thermos
method, the method of peripheral electric heating, the steam
heating metnod, etce)e

Large scale experiments were carried out daring the constw
ruction of the Svirsk, Corki, Narva and Kaibishev Hydro-stations

on intweducing continuously operating concrete plants.
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Profabricated reinforced concrete plants and plygons are
constructed ou site to manufacture the reinforced conorete
constructions,

In constructing locks at several hydro-stations (the
Kakhovka, Stalingrad and Novosibirsk stations) pre-stressed
reinforcesent of monolytic constructions for the bottoms of the
locks is done without jacks by the gravitational method, where
the reinforcements are stressed and the concrete is pressed due
the deformations (settling) of the loeck walls, which take plase
in accordence with a pre-established work schedule for concrete
and earthf&ll works,.

Large mechenized quarries with rock crushing and screening
plants are created to obtain the reguired amount of and quality
of aggregate for the concretee

At several mountainous sites, whore there is no natural

sand available, rock is crushed tc obtain sand.

Methods of Driving in Metal-Sheet Piling end Piles

In constructing hydroestations on soft sarth, metal pile-
sheef are widely used in the Soviet Union to fence off foundate
ior excavations and to creste anti~filtration shsets in the
foundation of structures. ‘

At present a new method of vibration pile setting is
employed in sandy soil instead of the ordinary msthods using
Biesels or pneumatic hammers;

A special electrical vibrator making 1630 to 2500 escillate
ions per minute is set down on top of the soil, and as a result,

the pile under its own welght sets itself into the earth. This

_J
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method was employed at the Kakhovka, Gorki, Kama, Stalingrad
and other stations where pile setting to a depth of 18-20 metres
was req uired. IThe average work rate is about 4 to 6 metres per
minute. The productivity per shift is about 20 to %0 piles, that
isy twice as great as with pneumatic hemmers. The cost is twxice
es lesse In all, 70,000 piles of one type and 35,000 of another
were set by this methods

A 7Adratlonenammer tecunique is deiung developed now for
clay soilse

Yater Brain

At tho grester mijority of hydro-stations on soft soil in
the Soviet Unlon the subsosl water level is lowerad by means
of e syeiyr of depth pumps situated in wells around the
foundation excavatione

A single-~row singlo-circle arrangement of these wells
enables the ground wuter laval to he dropped by 20 motress

Depth draining is euperiocr to surfuce drainming because the
water does not flew in the foundetion excaveiion, and there-
fore its bottom and slopes do not become loose as a result of

hydro-dynamical forces from the water,

onsclidatjion P eSge So

Much work is done in the Soviat Union on cementation aad
bituminization rock in connection with the construction of
hydroeelectric atatious and tunrnels in rock with cracks.

Of late, work has been done to consolidste sandepedbble

deposits and to cordate anti-filtration sheet2 in them.
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Ccl f Large R

The means of closure of large rivers in the USSR by Adumping

rock and concrete blocks into the flowing stream was already

mentioned aboves

Besides throwing on a rockfdll barrier from pantoon bridges,

another means was employed successfully at several sites (at

Hovosibirsk and Buchtarminsk) where there was hard rock under

the alluvium layer. It i3 czlled the "ploneer” mathod; here,

the dumping is done from the banks of the river towards the

centre, without pontoon bridges.

Aftor the barrier 1s formed and the river is diveortsd throug

the concrete structures, the earth daw in front of the barziex

is filled,

The wock is thrown in by 5 and 10 ton dump trucks.

The Table given below shows how several rivers in the

Soviet Union were clnsed:

- ot o o

e ]

0 et e A o W By 2 e S D - S -

Station River ¥Flow at  Bpecific Drop, Material Time
time of water metres Lor for
closure flow, closure clo~
m3/sece mI/sec. sure

per m in
length

Gorki Volga 1200 4o 0«88 broken rocok, 12

o6k and
concrete
cubes to
% tons

Kara Kama 3400 9e3  1.40 “u 144

Irkutsk Angara 2900 10.4 le54 " 15

Kakhovia Dnieper 2000 Be2 OeT4 " 45

Zuibishev Volga 3800 11,5 1,93 Droken rock and ,q

10 ton concrete
pyranids
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The theoretical basis of this method was worked out in the
Soviet Union as early as in 19%2. It was continuocusly checked
in the laborzatory on models and in the field.

At present the problem of closure rivers by dumping rook orx
concrete bloecks into the flowing stream may be considered to be
technically solved for sll cases that may be encoantered in
practice in the Soviet Union. All that is required is a technice

al and dconemiocal basis for selecting oneé or another meunse

Appgembling Works in the Constyuotion of Hydree
Electric Stations

The sequential installation of turbine-generator units,
whivh are assembled on site from separate parts, requlres a
great deal of time and is not capable of putting these units
into service in short order. )

Soviet engineers worked onut and introduced an accelerated
mathod of assembling the units iﬁ largs blocks,

This method 4s as follows for the construction of hydro-
slectric stationss

The fixved parts of Kaplan turbine and the control appgratut
for the turb;ne are layede

An assembly landing is made right next to the power house
or near it; this lunding should be large enough for placing
several units. It is equipped sither with ralls on a seaffold
bridge for the overhead cranes of the hydro-station to travsl
on (Kuibishev station), or with rails for the lozd vagons and
a norse crane of the requicsed LBoisting capacity (¥ingoebaur

station)s
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Large parts are assemdled on this platferm,fer example,
the turbine water wheel, the generator roter, eto.; they are
then deliversd either dy oar or urntly on the overhead ltluu
orane to their point ot hutan-uon. The assenbled parts weigh
up to severdl hundred tons. This spproach emables the uun-tj
to de erested at the same tine as eonstruction work is dDeing ’
earried out at the statien, and considersdly sccelerates $he
tine required for putting the waits iate serviess '

The time saved im installing the wnits using tids uvlﬁhd
®s eompared with the ol1d ome, is given im the ¥sble Velews -

Stetien  %ime f::,:um;xm. Tnits pus
ol ln_‘ ‘”z"'.‘r“ .
nethet nethod
— Bchexbakev 158 .
' Bew wvir ‘ 265 .
Neletevy ' - 8 -
Knibishev - 43 after 30 days
Goxrkd - 43 -
Ischenstein
(Austria, 1954) 250 ) atter 90 dsys
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Auxili Plants and Settlements Built ¥hile

Construoting the Hydro-Electric Stations

The construction of large hydroe=electris stations require
many auxilisry plants esnd large settlements for the workers,
office personnel and their families.

These auxiliary plants mey be divided into two groupse

The first group consists of temporary plants which are dis-
mantled after the construction hes ended, such as concretoe
mixwing plants with their cement and filler 'warehousés. pls.xit,:-
for  einforcements, storshouses, offlices for construction FA
brigades, pumping sitetions for draihing, etoe

k‘ The second group consists of premises, which remain even
after the gonstrnction work has terminated, =nd are utilizod 1.

, industrial plemta in the rpgion. They consist ot repair and

machine plants anil shops, woodworking ahops, sutombilo 531*350 »:
prefabricated reinforced concrete plsnts, mechanixaed gum&onga.. G
and rock-crushing and screening plants, ete. ) o
The above listed plantes are built te last, hmuamoltly. R
The construction site is pupplied with electrie power. \ﬁ:o.'-.- i
regional stations through high voltage transmission linéa that
arae built. It is frequently the case tﬁat these lines are used
for transmitting‘powar from the hydro=-station after the
construction work has ended. _
The amount of eleotric power used at large construction
sites can be Bathered from the faet that the subestations at the
Fuibishev station had a capacity of 120 ¥E¥W. .
Small cities with modern conveniences are budlt for those wh

are engared in the nonstruction of the station, sinee their numb
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at a large project may reach dozens of thousands. A large part
of the houses tnere are fundamental with theatres, movies and
clube, sBhools, stéres: mediecal snd child wvelfnras institutionse
There are up~to-date psvement, lavns and gardens, water supply,
sewage and thermofication facilities in these citiese

That is the way cities like Voljsk (at the Syulingrad
stztion), Mingecheur (at the Mingechaur station) and Kovoe
Kekhovka {at the Kekhovka station) look like, as do the towns at
the Ruvosibirsk and Kremenchug stations, as well as many othorl;

In the future, people working at the industrial plants im
the area will live theree

Design and Resenrsh Work

The prospecting and design work for large hydro-cloctri;
projects with structures for navigation is conducted by’two
pgoject institutes of the Hinistry of Power Stationsi G;Qray,
snergoproject and Gidroproject. They have thelr branéhéi;iﬁi'
several large cities in the Russ;an Fesderatior and in Qﬁhot’
Republics of the Soviet Union. .

! . Rural power stations are designed by the Institute Gipro-
i- : . seldotre of the Ministry of Agriculture,
' Yater way structures are designed by the Institut. Gipro-
retcherans of the River Transpoxrtation Einistry,.

Irrigational structurea are dcsigne& by the Institute Gipree
vodkhoz of the linistry of Agriuulturo.

) Research aork connected with the suudy il structures designld
and built at ~ue'hyaro-pquuucs. and ulso with the solutiom of

scientific problems that arise in the course of construction is
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at a large project may reach dozens of thousands. A large part

of the houses there are fundamental with theatres, movies and
clubs, sbhools, sbores; medical and child welfars institutionse
There are up-to-date pavement, lawns and gardens, water supply,

sewage and thermolication facllities in these citiess
That is the way cities like Voljsk (at the S;slingrad

station), Minzecheur (st the Mingechaur station) and Novoe
Xekhovka (8t thoe Kakhovka station) look 11&:0,‘":‘&1&0‘ the towns at
olan

-
4 . .
the Kovosibirsk and Kremenchug stations, as well as many others.
In the future, people working at the industrial plants im

the area will live therees
Design and Resmenroh Work = °
The prospecting and design work for large hydro-alactrie

projects with structures for navigation is eonduotsd by two
project institutes of the Hi.nistry of Fower Statlons: Gidrno

energaproject and Gidroproject. They have their branohos
several large cities in the Russian Federatior ami in 0 hcz

Bepubl cs of the Soviet Ynion.

Rural power stations are designed by the Institut

£ seldetro of the Ministry of Agricultures . = s

‘ Water way structures are designed by the Instifuf‘ Gip:
retchtrans of the River Transportation Mindstrys

Irrigational structures ars designad by the Ihsfitq_ . G

vodkhoz of the Ministry of Agrivulture.
Research work connected with the study “ sumatures dasigno

and built at the hydroeprojects, and also with the solution of
sclentific problems that arise in the course of construction is
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condﬁcted within the dinistry of Power Siations at the All-Union
Beientifioc Research Instlitute for Water Power IEngineering {(VNIIG)
in Leningrad, at the Tiflis Sclentific Research Institute for
Structures and Yater Power Engineering (TNISGEI) and at the
Scientific Research Section of Gidroproject in Moscow.

Aside from this, an institute for organizing power constructe
ion, Orgenergostroi, has been set up within the Ministry of Power
Stetions. It deals with questions of industrialiszing the
construction of power stmtions, with all round mechanization,
with the introduction of new techniques in the econstruction
fie1d and with technical informations

Gonstrﬁction problems in the irrigation and water transe -

porlation lields are studied at aclentiric-research m&titutcu

\uthin the anpxopriate Winistriess

o, ﬁeseéroh i.n ‘the field of water power potential 1n the Soviot
o VTU’n on :L voonducted wi‘hin the “inistry of Power Stations by thc
nstity _'d.roenargoproject and Gidroproject, and by the USSR
/,cadeny oI Sciences {of which- tba Council for studying tha

: .vproductive :orces of +he USbR. the Water Development Research.

. Council.. and the Krzhisha.novsky Power Anstitute sre all s part)g

ss well as by the Academies of Soiences of Repu‘blics of tho ]
Soviet Union. such as the Ukrainian. Georgian. Armonian. Kllak

and Uz'bek Aeademies.

Hyarological and me..emrological eondi ions in e

IDIEPEE

e

Union are. atud.ied at tha central Administratiun of the.

led to great progress in the ﬁeid of knowlclgc af watcr power

L
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engineeringe.

Soviet sciunticts nave worked out methods (conrirzed in
practice in the field) in “ydraulics which enuable sll basie
problems to be solved with confidence, suck ss flow through
water pover striuctures which includes questicns of non-uniform
flow in open beds of arbitrary cection, non-ctearly ¢low in
open beds and in headwater systems, energy destrovars and
Junction of overfalling sheet of water with tailwater surlace,
deformation of ercsible strear beds and consolidation of them,
etoe

Subjects such as geolngical engineering.rsoil mechanics
and filtemtion theory, and the flow of sull water under water
power structures have been worked out in doteil.

A clear cut picture of the behaviour of structure foundate
ions enables Soviet engineers to erect the largest of structurse
under the most complicated geolozical conditions and on soft
subsoile. In doing so, the underground contours of the head
strmctures, their stability f.octor, possible deformation and
settling, ete., may be calculuated with sufficlient accuracy.

A great desl of work nas been done in the theory of
structures. Hethods have been developed for calenlating watex
power stmuctures on an analyfical basis and also on experimente
al poser structures on an anal;tical basis and also on experi -
mental one employlng models; optical, tensoretric and stereos
metric methods are used as well as the method of electro=
dynamical analogye.

For constructing hydroe-ctations on mountain rivers with a
large number of bottom and suspension silts much werk has beem

done to study the flow of silt and the leformation of the river

J
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beds. Methods for caleulating and constructing of wuter
intskes, zettling lLapins snd sluice structures,

In connection with the widespread use of hydromechanization,
the theory for hyraalic snil Aelivery 2's been vorked out.

In the field of hydrnlogy 2nd weter power calcul=tion,
Soviet scientists have developed a theory for forecasting hydvoe
logical characteristios that repliuces earlier ured empirical
msthods. It cnables a solution to be obtained to the most
complicated problems ir water power regulntion when all-rouné
186 is mzde of the water stteam 1n hydroestation cazcados;

A great deal of work has been done by Soviet enginecers om
production technigues in the preparation of concrete for
hydraulic structures. As a result, high-strength, anti-seepage
and anti-frost concretes may be obta;gcd*cxponding a minimum
of cement,

Results of rsesearch work are genersalised in the Soviet Umiom
in the rérm of techniczl rsogulations and standards for design
practice anﬁ also for various kinds of Joba. ihese regulations
and standards are obligatory for all design and constructiom
bure:ns, snd remain in force for a certain period of time until}
new data is obisined.

Soviet scientists and enginsers have written fundamental
works on all topics of hydroestation construction. Thoy onilngi

world sclentific progreas and experience in this field,

z n [+] ¥

The construction of large hydro-electric stations is
organixed by the !1n13try_of rower Btations. ‘
There is 2 main deparfment within this ministry that is
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concerned with this construction work at hydro-eleatric stutinns

This department (or Clavk as it is called for short in
Russian) organizes an ovvice for the comstrnction work at the
station site. It is headed by & manager in ch:rge of
construction, and a chaelf engineer. After this office has been
created, a2ll of the main works are conducted through it,

The function of the Glavk is to give general technicsl
asslistance, to plan the work, and alsc to supply the project
with materiels and technical service.

The construction office signs contmacts with special
organizations (trusts) within the Glavk that serve all projects
to carry out spscial jobs such as to dry the foundsiion
excavation, to comsolidete the soil, to perform hydro-mechanise
of carth works, to install gates and hoisting mechanisms at
hydrau%ic projects, to install power equipment (turbines and

generators) and electrical equipment. Afler the hydro-stztiom

has been constructed, it is thrned over to the rarional board
of the power system for operation. This board is subordinatee
to the Wational Economy Soviets {Sovnarkhoz for short in
Russian) for the given economic rezione

» ¥hile the station is still in the construction stage,
these boards appoint a body of menagers at the project, whieh
receives all incoming credits for the station, and whieh
signg work contrac@s witb the construction office for building
the station (the Bourd in thic case takes the part of the
customer), and also with the general contractor. Afterwerds,
the Boerd receives monthly statements Pfrom the general

cbntractor specifying the amount of work done and it pays out
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(in accordunce with bills) throurk the netrest branca of the
Industrial Bank of the UL3R,

After the hydroertrtion har hean con:trictel, it ia acceplte
ed by a povernement commismion and turmed ovar 5 tie roveyr
system board for opercztinne

The personnel and mechanized wquiprant Sormarly anpgn-~ed at
the completed nroject are dirocted to A new site by the
const:rantion Glavk,

The constricticn of several small hydro-electrie stations
is organized directly by the Fational Economy Soviets in the

varlious economic regions.

Bristoy
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